In this paper we study wage gaps for disabled men after the introduction of the Disability Discrimination Act (DDA) using the UK Labour Force Survey. The DDA defines disability in terms of long-term health conditions which limit daily activity. We measure wage gaps separately for "disabled people" and for those with a long-term health condition that does not limit daily activity, "long term ill people". Given previous evidence on negative attitudes towards people with mental illness, we also distinguish between mental and physical illness.
Interpreting Wage Gaps of Disabled Men: The Roles of Productivity and Discrimination
In this paper we study wage gaps for disabled men after the introduction of the Disability Discrimination Act (DDA) using the UK Labour Force Survey. The DDA defines disability in terms of long-term health conditions which limit daily activity. We measure wage gaps separately for "disabled people" and for those with a long-term health condition that does not limit daily activity, "long term ill people". Given previous evidence on negative attitudes towards people with mental illness, we also distinguish between mental and physical illness.
To check whether the wage gap is related to reduced productivity that might be associated with a long-term health condition, we identify the subgroup of disabled (and long term ill people) who do not have limitations on the amount or kind of work they do, do not have more than one health condition, and did not have any sickness absence. We then check whether the wage gap of this restricted group is still significant.
We find that disabled and long term ill workers are paid significantly less than non-disabled workers but this is in part due to reduced productivity and to differences in work-related characteristics such as education and type of occupation. In particular, for long term physically ill, physically disabled and long term mentally ill workers, we find that the pay gap becomes insignificant once we control for differences in productivity and in work-related characteristics. By contrast, mentally disabled people with no reduced productivity are still paid significantly less than non-disabled people. Their wage gap is in part explained by concentration in lower paying occupations but it would seem that they also experience discrimination.
In conclusion, disabled people face major wage gaps attributable to relatively disadvantaging work-related characteristics as well as to productivity differences; and addressing the education and occupational sorting of disabled people therefore remains a challenge. Moreover, for the most stigmatized group, mentally disabled people, wage discrimination remains a live issue.
Introduction
The reduction of labor market discrimination against people with disabilities is one of the main targets of the Disability Discrimination Act (DDA) passed in the UK in 1995. The DDA defines disability in terms of long-term health conditions which limit daily activity. We measure wage gaps after the introduction of the DDA, both for disabled people, and for those with a long-term health condition that does not limit daily activity and who are therefore not covered by the Act.
We estimate the part of the wage gap which can be ascribed to differences in characteristics between disabled and non-disabled workers, and a residual wage gap.
Residual wage gaps are typically attributed to discrimination. When analyzing the contribution of discrimination to disabled people's wage gaps, however, researchers are faced with the fact that the source of discrimination -the disability -may also be the cause of differences in productivity. For example, those with long term health conditions may need more time off from work, be less able to work for continuous periods of time, or have more difficulty with specific employment related tasks, which render them less productive than workers without such a long-term health condition doing a comparable job. To establish the contribution of workplace discrimination to disabled people's wages it is therefore important to distinguish that part of the residual which is attributable to productivity differences.
To decompose the residual wage gap into the parts related to reduced productivity and discrimination, we build on the approach of DeLeire (2001) , focusing on men, but applying our method to the UK. DeLeire (2001) considers people with functional limitations, and compares the wages of those who do not regard their impairment as affecting their work with those who do. The residual wage gap between these two groups is interpreted in terms of productivity, while the residual gap between people with functional limitations not affecting their work and non disabled people is interpreted as discrimination. This interpretation relies on two strong assumptions. The first is that people with functional limitations who think that their condition is not work-limiting are as productive as non disabled ones; while the second is that discrimination does not differ between people with functional limitations according to whether their disability does or does not affect their work, or, more generally, between different levels or types of disability. In fact, an extensive literature suggests that people with serious mental health problems experience substantial labor market disadvantage compared to non disabled people and to disabled people whose health problem is a physical one (see Baldwin and Johnson 2006) ; and there is some evidence that discrimination increases with severity of impairment.
Using the UK Labour Force Survey (LFS) we are able to weaken these two assumptions and provide a more robust account of disabled men's wage gaps. We take advantage of the fact that, following the introduction of the DDA, a recommended suite of questions aimed at providing an appropriate basis to measure disability was developed and has been included in the LFS since 1997 (Smith and Keyte 2008) . We define different levels of severity of the disability and control for differences in productivity by combining subjective and objective measures of reduced work productivity.
To decompose the wage gap we adopt a novel technique proposed by Firpo et al. (2007) , based on a combination of weighting and regression approaches. This technique allows us to overcome some of the drawbacks of the Oaxaca-Blinder decomposition adopted by previous papers on disability wage gaps. We provide for the first time a detailed decomposition of the disability wage gap at the mean and at different percentiles of the wage distribution to identify potential differences in the impact of discrimination at different wage levels.
We find a residual unexplained wage gap, which we can more confidently interpret as discrimination, only for disabled men with a mental health condition. This gap is concentrated at the top of the wage distribution. Overcoming the large obstacles to being in work in the first place that are faced by this group of men with mental health problems does not seem to be sufficient to ensure equal treatment within the workplace, even if they are as productive as their non-disabled peers.
Background and previous literature
There is substantial evidence that disabled people are paid on average less then non disabled people (Baldwin and Johnson 1994; Baldwin and Johnson 1995; Baldwin and Johnson 2000; DeLeire 2000; DeLeire 2001; Johnson and Lambrinos 1985; Jones et al. 2006c; Kidd et al. 2000) , but there are different potential reasons why this may be the case. First, disabled people could be discriminated in the labor market as in other areas of life because of low social acceptance and prejudice against disability. Studies of attitudes toward different types of disabilities have found high intolerance of people with mental illness across a range of populations and ages, whereas conditions such as asthma, diabetes and heart problems have a much higher level of acceptance (Rigg 2007; Royal and Roberts 1987; Westbrook et al. 1993 ).
Second, impairments can limit work productivity, increase sickness leave or disability related absences from work, which can ultimately lead to reduced wages. Third, disabled people may differ from non disabled people in terms of level of education, occupation and other personal and job characteristics which are rewarded in the labor market. The composition of the disabled population by age, education and occupation is quite different from that of non disabled people: disabled people tend to be older, less educated and work in low paid occupations.
A number or studies have adopted the Oaxaca-Blinder decomposition approach to distinguish the part of the wage gap related to differences in personal and job characteristics, the part related to differences in productivity, and a residual part attributed to discrimination (Baldwin and Johnson 1994; Baldwin and Johnson 1995; Baldwin and Johnson 2000; DeLeire 2001; Johnson and Lambrinos 1985; Jones et al. 2006c; Kidd et al. 2000) .
1 These papers are all faced with the twin issues of how to define disability and how to account for health-related productivity differences among those categorized as disabled. We briefly review here the solutions that these studies suggest for these issues and emphasize some limitations before describing our contribution. Johnson and Lambrinos (1985) were the first to carry out a decomposition analysis of the wage gap between disabled and non disabled people, using the 1971 Social Security Survey of Disabled and Non Disabled Adults in the USA. They define disability in terms of impairments which are visible and likely to be more subject to prejudice, that is, impairments which either visibly affect body movement, or impact on speaking, or are deforming. They control for productivity by using a measure based on the number of impairments and their severity. As they are not evaluating anti-discrimination policy, they adopt a definition of disability that prioritizes conditions deemed to be evident and liable to discrimination. Their productivity measure incorporates severity measures which are likely to impact on productivity, though may also increase discrimination, but does not capture respondents' own perceptions of the impact of their impairment on their work. 1 We focus here only on papers which have adopted decomposition methods to explain differences in pay between disabled and non-disabled people. For a more complete review of disability pay and employment gaps we refer to Baldwin and Johnson (2006) . Papers on employment discrimination against disabled people published after Baldwin and Johnson's review include Jones (2006a) and Bell and Heitmueller (2009) , and both of them refer to the UK. Johnson (1994 and 1995) use the 1984 Survey of Income and Program Participation (SIPP) in the USA to study discrimination for men and women separately. They consider two types of disability: impairments more subject to prejudice and impairments less subject to prejudice, and employ factor analysis to summarize 12 measures of workers' functional capacities to control for differences in productivity. Baldwin and Johnson (2000) update their previous work using the 1990 SIPP. They use the same definition of disability and control for productivity differences by means of dummy variables to capture whether an individual has difficulty with, or is unable to perform each of 14 functional activities. They also employ an alternative measure of productivity using factor analysis and summarizing the functional limitations variables in the three main factors. Since all respondents (disabled and not)
are asked to report information on each functional activity, all three studies are able to include these productivity measures as explanatory variables in the wage equations for disabled and non disabled people. Although a valuable contribution, this approach does not consider that some functional limitations may reduce productivity in some types of occupations and jobs, but may be completely irrelevant in others.
DeLeire (2001), who also uses the SIPP, defines as disabled those people with functional limitations, and controls for productivity by comparing people with and without work limitations. The presence of work limitations is directly reported by the worker and it is probably a better way to control for reduced productivity. DeLeire also employs a subjective five-point measure of health as an explanatory variable in the wage equations. However, this is not a good way to control for health-related productivity differences because there are known to be substantial differences in the way people perceive their health and in the way they use the fivepoint scale to report it (Bound 1991; Groot 2000; Jürges 2008 ). Even if health was a perfect measure, it would be incorrect to attribute the difference in mean health to productivity, and the difference in the health coefficient of the wage equations to discrimination. This is because a different health coefficient for disabled and non disabled people could reflect the fact that bad health has a bigger impact on productivity for disabled people. Kidd et al. (2000) analyze the disability wage gap in the UK using the LFS for 1996, that is, after the enactment but before the implementation of the DDA. At this date, measures that reflect the DDA definition were not yet incorporated into the LFS. Kidd et al. define disabled people as individuals with long term health problems and control for productivity differences by considering whether people had any period of sickness and its length. While sickness absence may in general be a reasonable proxy for health-related reductions in productivity, in this study it is only measured for a specific week; moreover the authors' definition of disability is very broad.
Again using the UK LFS but following an approach more in line with DeLeire (2001), Jones et al. (2006) examine changes in the disability wage gap before and after the introduction of the DDA. Their main issue is to harmonize the measure of disability before and after spring 1997, when the LFS questions on disability changed. To avoid this problem they compare the disability wage gap in 1997, shortly after the implementation of the DDA, and in 2003.
Assuming that the full implementation of the DDA required more than one year, they attribute differences in the disability wage gap between 1997 and 2003 to the introduction of the DDA.
They define disability as long term illness; this is broader than the definition adopted by the DDA where disability is defined as long term illness that limits daily activities and thus their 'disabled' group cannot fully be deemed to be covered by the Act. To identify productivity differences they distinguish between those disabled people who regard their health condition as work limiting and those who do not. Similarly to DeLeire (2001) , the residual wage gap comparing disabled people without work limitations and non-disabled people is interpreted as discrimination and the difference in this residual wage gap and the one observed between disabled people with work limitations and non disabled people is interpreted as productivity differences. They find a small contribution of discrimination to the wage gap and a rather larger role played by productivity differences.
Measuring discrimination and productivity
We build on the approach of DeLeire (2001) and its implementation in the UK context by Jones et al. (2006) to analyze the disability wage gap in the UK, concentrating on the period after the introduction of the DDA. According to the DDA, a disabled person is someone who 'has a physical or mental impairment which has a substantial and long-term adverse effect on his ability to carry out normal day-to-day activities' (Part 1, paragraph 1). Long-term refers to a condition which has lasted or can be expected to last for more than one year. LFS questions on long-term health conditions and their impact on 'day-to-day' activities enable us to define disability in line with the Act. Furthermore, we can separately ascertain the extent to which people with long-term health problems that do not impact on day-to-day activities (who are not covered by the Act) face wage discrimination. We define these two groups with long-term conditions that do or do not affect daily activities as 'disabled' and 'long term ill' respectively. The comparison between disabled and long term ill men is interesting for two reasons. First, it is relevant to ascertain if those who are long term ill experience discrimination, since that would indicate the DDA is not appropriately targeted. Secondly, the fact that their long term illness does not restrict their daily activity implies that this is a group where the condition is less severe. Therefore, these are two groups whose experience of health problems is likely to be qualitatively different, and by separating them we do not have to assume a constant experience of discrimination across those in the two groups. We are able to relax DeLeire's (2001) assumption of constant discrimination by separating groups also according to the experience of the long-term health condition (whether it affects the amount or the type of work that can be carried out) and according to the type of condition (mental versus physical). The comparison between mental and physical disability is important since these different types of disabilities are associated with different levels of activity limitations and social acceptance (Baldwin and Johnson 2000) .
To better account for health-related impacts on productivity we combine measures of self-reported productivity and objective measures of severity and productivity: the presence of co-morbidities and sickness absence. Those with no sickness absence can be deemed less subject to the impact of their health condition on their productivity than those obliged to take at least some time off for health reasons. The inclusion of these more objective measures of severity and productivity also enables us to weaken DeLeire's (2001) assumption that people with functional limitations who think that their condition is not work-limiting are as productive as non disabled people. Our assumption is, instead, that only those disabled people who have neither limitations on the amount nor on the kind of work they do, nor co-morbidities nor sickness absences can be considered as productive as non disabled people.
By comparing disabled people with no health related productivity constraints with non disabled people, we measure the part of the wage gap associated with discrimination by the unexplained or residual wage gap; while comparison of this residual wage gap with the one observed between those with various types of health-related productivity limitations and non disabled people provides us with a measure of the contribution of productivity differences to the wage gap. This comparison approach is similar to DeLeire (2001), but we relax the assumption that discrimination does not change across people with different levels and type of disability by carrying out this comparison separately across four, mutually exclusive, groups: physically longterm ill, physically disabled, mentally long term ill and mentally disabled. For each of these four groups we sequentially apply restrictions to better identify those whose condition does not affect work productivity. We first restrict them to those who think that their condition does not limit the amount of work that they can do; we then further restrict the group to those who also say that their condition does not limit the kind of work they can do. The third additional restriction is that of no co-morbidities, that is, we exclude all those who have more than one health condition. The final additional restriction excludes all those people who had any days of sickness leave in any of up to five reference weeks. In each case, we compare them with the reference group of nondisabled.
Although the exact sequence of restrictions might appear arbitrary, the size of wage gaps across the different restrictions is nonetheless informative, and the order does not affect the final results, since our focus is on the comparison between the least and the most restricted group (where we can be most sure that any residual wage gap represents discrimination), and where the comparison of residual gaps can tell us about the contribution of productivity differences.
Finally, our new decomposition approach enables us to identify whether discrimination is more of an issue among the better or the worse paid, which is potentially informative about the operation of discrimination in employment. Before describing the decomposition method, below we give more details on the LFS data.
The UK Labour Force Survey
The empirical analysis is based on pooled quarters of the LFS for the UK from the second quarter of 1997 to the fourth quarter of 2008. The LFS is a survey of households, conducted quarterly by the Office for National Statistics (ONS); it is representative of the whole population of the UK and covers not only people resident in private households, but also residents in National Health Service accommodation, and young people living in student halls or similar institutions. The LFS is a rotating panel, in which respondents are interviewed for up to five successive quarters. In each calendar quarter approximately one fifth of the sample will be responding for the first, second, third, fourth or fifth time. Wages are calculated as hourly earnings for those in employment, are based on usual hours, but include paid overtime, and exclude those who are self-employed. We deflate hourly wages to prices at the 1 st quarter of 2008 using the consumer price index (CPI, from www.statistics.gov.uk). Earnings questions are asked in the first and fifth interviews; we select respondents at their first interviews only, resulting in unique observations for any individual. We measure wages in logs so that wage gaps are approximately equal to relative rather than the absolute changes in wage.
To minimize any potential confounding effects of differential responses by ethnic group or country of birth (Chatterji et al. 2007) , and to exclude those who have not yet completed their education, we focus only on men aged 23-64 who are White and UK-born.
The set of disability questions allows us to identify people who are physically long-term ill, physically disabled, mentally long term ill and mentally disabled; whether their condition affects the amount and/or the kind of work they can do; whether they have co-morbidities, and whether they had any days of sickness leave in up to any of five reference weeks.
We compute three qualification dummies following the National Vocational Qualification classification (NVQ): (1) NVQ 4 or above, which includes higher, first, and other degrees; (2) NVQ 3 which includes qualifications from post compulsory schooling, but lower than degree level; (3) NVQ 2 or less, which includes all other qualifications, and is used as reference category. We also include dummies for occupations (SOC). The span of our disability analysis includes a change in occupational coding. Since harmonization is not possible, we include dummies for both the SOC90 and the SOC2000 categories, using the higher professional and managerial from both as the reference category as the most consistent across the series break. A part-time dummy is defined for those working fewer than 30 hours per week. Job tenure is also included as a dummy variable for those with five or more years in the job. This categorical division maximizes the overlap between the groups. We also compute one dummy for those working in small firms; a dummy for privately rented accommodation, and one for local authority housing.
Finally, there is also substantial regional variation in those who claim disability benefits in both the US and the UK (McVicar 2006; Rosato and O'Reilly 2006) : in areas of higher employment, disabled people are more likely to be in work and to receive higher wages; in areas of deindustrialization and mass unemployment, lack of employment has itself been regarded as contributing to higher rates of long-term mental illness (Jones et al. 2006b ). We include dummies for the nine Government Office Regions of England plus Wales, Scotland and Northern
Ireland, since the relationship between disability and labor market outcomes has been shown to vary by region (Jones et al. 2006b ).
The dataset provides 'person weights' that aim to render the sample as a whole
representative of the population of the UK, taking account of both response and design effects.
We use weights for the descriptive statistics, and adjust hourly wages by income weights in all the analysis. For more details on sample and survey methodology see the LFS User Guide, Vol.
1.
Method for the decomposition of the wage gap
We decompose disability wage gaps using the method recently proposed by Firpo et al. (2007) , which allows a detailed decomposition at the mean and at different percentiles of the wage distribution.
Firpo et al.'s method combines the use of weights to equalize the empirical distributions of the explanatory variables between the two subpopulations compared (DiNardo et al. 1996) and of 'recentered influence function' regressions (Firpo et al. 2009 ). The use of the recentered influence function approach enables an extension of the Oaxaca-Blinder decomposition (Blinder 1973; Oaxaca 1973 ) from linear regression models to quantile regressions; whereas the use of weights enables us to relax the linearity assumptions imposed by regression models adopted in the Oaxaca-Blinder and the recentered influence function approaches. Thus the combined method overcomes both the disadvantages associated with the Oaxaca-Blinder decomposition approach (the focus solely on the mean of the distribution and linearity assumptions potentially leading to out of sample predictions (Barsky et al. 2002) ) and those associated with the weighting approach (the inability to provide a detailed decomposition of the contribution of characteristics to wage gaps either at the mean or at other parts of the distribution).
The weighting technique involves estimating a model for the probability of being disabled rather than non disabled using a set of explanatory variables. We use a logit model to predict disability, and employ its predictions to compute weights given by the ratio between the probability of being non disabled and the probability of disability. This makes it possible to compute the weighted mean and quantiles of log wages for the disabled group. These weighted statistics are the counterfactual mean and quantiles of log wages for the disabled group as if it had the same distribution of characteristics of the non disabled group. Such a weighting approach allows us to decompose the mean (or quantile) wage gap between disabled and non disabled into an 'explained' part attributable to differences in characteristics between the two groups, calculated as the difference between the mean wage for the disabled group and its counterfactual mean, and an 'unexplained' part, calculated as the difference between the counterfactual mean and the mean wage for the non disabled group. The main advantages of weighting methods are that they require specifying and estimating a model only for the probability of being disabled; their main drawback is that they do not provide a detailed decomposition of the contribution of specific characteristics to the wage gap. Firpo et al. (2007) show how to generalize the Oaxaca-Blinder decomposition of the mean gap to quantiles, variance and other summary statistics by using the recentered influence function (RIF) approach. The RIF for a statistic (for example a quantile) is a transformation of the outcome variable, in our case log wages, such that its mean equals the actual statistic (see Firpo et al. 2009 for more details of the RIF and its properties). By assuming a linear relationship between the RIF and the explanatory variables, we can then use the Oaxaca-Blinder decomposition to explain differences in quantiles. However, the estimation of the counterfactual in this approach is still based on a linearity assumption and possibly on out of the sample predictions.
To overcome this limit, we estimate the weighted linear regression of the RIF for the disabled group by using weights as described above. This estimation is consistent if either the weights (i.e. the logit model) are correctly estimated or the linear regression model is correctly As Firpo et al. (2007) note, the approach requires the assumption of common support (i.e.
the predicted probability of disability must have a common range for disable and non-disabled people). It can also be sensitive to the choice of reference population. In our application the support for the predicted probabilities is almost identical, and when we repeated the analysis on a restricted sample which enforced the common support restriction we obtained very similar results. Given our focus on the comparison of a sequence of disabled groups with a single reference population, our logical reference group is the population of non disabled men.
However, our results are robust to the use of the combined population of non disabled and of people with long term illness as the reference group.
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In the wage models we include job tenure, age and its square, and dummies for:
qualification, occupation, whether work is part-time rather than full-time, having a public rather than private sector job, firm size, region and calendar year. In addition, in the logit models we include a number of other variables that distinguish between disabled and comparison groups.
These are: dummies for being married or cohabiting, presence of dependent children aged under 5 and aged 5-15, and housing tenure.
Empirical analysis

Descriptive statistics
The disability groups, their sample sizes, and their proportions are summarized in Table 1 . The table shows how the proportion of men with productivity apparently equal to the non disabled varies by group. This proportion is higher among those who do not see their health condition as activity limiting, and substantially higher among those with physical compared to mental health problems. We should note that this latter group are men who have already overcome substantial barriers to get into or stay in employment and indicates the difficulties of combining sustained paid work with a mental health problem. Nevertheless, we still find around one fifth of each of the disabled groups who appear to have no health related productivity constraints. The proportions of the different groups are not representative of the distribution of conditions across the population but only among those in paid work. This is a consequence of differential employment rates (excluding self-employment), ranging from 75 percent 3 for non disabled men aged 23 to 64, to 16 percent for mentally disabled men, with physically disabled men having employment rates of 37 percent. Long term physically ill men have employment rates of 69 percent, while long term mentally ill men in this age range have employment rates of 52 percent.
Our samples, particularly of mentally disabled men, are, then, already highly selected; and yet within that we still see substantial variation in terms of constraints on employment.
Descriptive statistics of the estimation sample are shown separately for non disabled men, those with a physical condition (separating physically disabled and long term physically ill), and those with a mental condition (separating mentally disabled and long term mentally ill) in Table   2 . The table reveals the absolute differences in average wage for each group which follows a gradient influenced by both severity and type. However, the groups are also distinctive in other ways.
Consistent with previous research, qualifications tend to be lower on average among those with health conditions, though those with mental conditions seem to be slightly better educated than those with physical conditions. We could assume that in most cases the onset of disability succeeded the completion of education, so that what we see is that the less-well educated are more susceptible to health problems. However, Hollenbeck and Kimmel (2008) argue that disability can itself influence educational decisions and options. Those who become disabled after their early 20s are less likely to have completed school or acquired qualifications than those who do not become disabled, but they are still more likely to have higher qualifications than those who experienced early onset or were born with a disability ( Those with a health problem have higher rates of part-time employment, which itself tends to attract lower wages than full-time work. Jones (2007) has suggested that part-time work offers a means for disabled people to participate in employment in a way that accommodates them more effectively. Thus, given the major wage deficit associated with part-time jobs (Manning and Petrongolo 2008) , greater access to employment by these means might actually serve to increase disabled people's wage gaps.
Those with health conditions are less likely to be in professional or managerial occupations; and this is particularly the case for those with mental health conditions. This occupational distribution will go some way towards accounting for wage differentials. It may be that more 'accommodating' occupations are also those that are less well paid, so that participation comes at a cost. Wages also vary according to region, and we also see some regional variation in the proportion of people with health conditions. Table 2 also shows the extent to which those with long term illness or disability also experience it as limiting the amount or type of work they can do. As we might expect, a higher proportion of workers who are disabled compared to those who are long term ill regard their condition as limiting the amount or kind of work they can do. For both long term ill and disabled people there is a ten per cent higher chance of those with mental health conditions regarding their health problem as limiting the amount or kind of work they can do compared to those with physical conditions.
Generalized decomposition
Turning to the decompositions, we now investigate the extent to which these differences in characteristics account for the raw differences in wages, and the role of productivity differences in contributing to the wage gaps for people in work.
4 Table 3 illustrates the decompositions of log wage gaps at the mean, while the quantile decompositions are shown in Table 4 . The tables show the gap explained by the generalized Oaxaca ('Oaxaca -explained'), the explained component derived from the combined weighting and regression decomposition ('Explained'), and the part which remains unexplained. Where the two 'explained' components are close, we can be confident in using the generalized Oaxaca decompositions to explore which characteristics are contributing to the explained component of the wage gap. While, as expected, wage gaps are greater for disabled than for long term ill people, they are not negligible for the latter group, and are much larger for people with mental than people with physical disability. The wage gap of long term physically ill men (group 1) is five percent, while it is 14.1 percent for physically disabled men (group 2). In both cases, over half of the gap, amounting to 2.6 and 8 percent of reference group wages respectively, is unexplained. In the literature this residual gap is sometimes interpreted in terms of discrimination, and would thus suggest that discrimination on the grounds of physical disability amounts to a non-negligible difference in wages. In addition, the difference between the size of the residual gap for the two groups would suggest that discrimination increases with the severity of the condition. However, as we have already discussed, this inference of discrimination is too simplistic, and the unexplained part is likely to include productivity effects. When we restrict the minority groups by excluding those who say that their condition affects the type or amount of work they can do (i.e. they implicitly say they are on average less productive than non disabled people), then the gap reduces to 1.2 percent for long term physically ill, and to 1.8 percent for physically disabled men (groups 1b and 2b). Although in the first case the gap is still statistically significant at five percent, in the second case it is statistically significant only at the ten percent level, and the difference between the two groups has almost disappeared. At this point, characteristics play no role in accounting for the gap and the small differences are unexplained.
The wage gap becomes statistically insignificant and approximates to zero when we further exclude people with co-morbidities and those who had days of sickness leave. This implies that the wage gap for physically disabled men is mostly due to differences in productivity, alongside some differences in characteristics. We can be more confident of this conclusion since, comparing physically disabled with long term physically ill men, there is little evidence of differential discrimination by severity, once we have taken account of productivity differences.
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Instead, our results imply that productivity differences account for a wage gap of around two per cent for long term physically ill (the difference in the unexplained gap between groups 1d and 1) and around seven per cent for physically disabled men (the difference in the unexplained gap between groups 2d and 2).
The wage gap for long term mentally ill men (group 3) shows a very similar pattern to that of physically disabled men (group 2). The original size of the wage gap is very similar, and though for long term mentally ill men somewhat more is explained by differences in characteristics, the gap declines to zero once we limit the group to those with no subjective or objective productivity constraints, with neither unexplained nor explained components having a role.
The story is slightly different for mentally disabled men (group 4), who have an absolute wage gap of almost 30 per cent at the mean. As in the previous cases, the gap reduces 5 We might note though that physically disabled men who do not experience health related productivity constraints are slightly positively selected in terms of characteristics.
significantly (to 15 per cent) once we exclude people who say that their condition affects either the kind or amount of work they can do. However, the wage gap remains fairly constant and statistically significant (around 16 per cent) when we further exclude people with more than one condition, and those who had days of sickness leave. Almost all of the gap for this final group (4d) can be explained by differences in characteristics, and only two percent of the gap remains unexplained. Comparing this residual wage gap with the unexplained component for the whole group (group 4), suggests that productivity differences have the largest impact on wages for the mentally disabled, amounting to around 15 percent of wages. Not even for this highly stigmatized group is there strong evidence for discrimination on the basis of decomposition at the mean. Again, comparison between the mentally disabled and those with long term mental health problems gives little indication that discrimination increases with severity. Wage gaps that are statistically significant at the 5% and 10% level are indicated with * and + .
We now turn to Table 4 , which shows the results of the decomposition over the wage distribution. In this table we do not show the interim stages and focus just on the four main groups (1-4) and their subpopulations who are not subject to health related productivity constraints (groups 1d-4d).
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The results of the decomposition at the quantiles mirror the decompositions at the mean.
Again, the gaps are greater for disabled compared to long term ill men and for those with mental rather than physical conditions. There does not seem to be a clear pattern of increasing or decreasing gaps over the distribution for the different groups as a whole (groups 1-4). Looking at the results for people with physical conditions, the wage gaps are large and statistically significant for groups 1 and 2 which include people with productivity constraints while they decline almost to zero when we concentrate on those who experience neither subjective nor objective productivity constraints (groups 1d and 2d). The story is similar for those with long term mental illness, though for those without productivity restrictions (group 3d) the small sample size means that it would be hard to attain statistical significance for any of the gaps, once
we are looking at specific quantiles, and the results tend to fluctuate across the distribution.
Again we find rather different results for mentally disabled men with no productivity constraints (group 4d), with some evidence that discrimination is important, at least at the top of the wage distribution. There are small and statistically insignificant wage gaps of 2.5 and 5.9 percent at the 10 th and 25 th percentiles, which appear to be fully accounted for by differences in characteristics. At the median there is a wage gap of 13 percent, which is statistically significant only at the 10 percent level and is largely explained by characteristics. The gaps, at the 75 th and 90 th percentiles however exceed 25 percent, and less than half of the gap is explained by characteristics. Though this subpopulation is not subject to productivity constraints, their experience at the higher end of the wage distribution is comparable with the group as a whole (group 4). Their wage gap stems both from a relatively disadvantaging distribution of characteristics and a substantial residual gap that we could infer is due to discrimination. Since this group differs from the less severely disabled (group 3d) the implication is also that at this point in the wage distribution discrimination is liable to increase with severity. -0.101 -0.161 -0.193 Wage gaps that are statistically significant at the 5% and 10% level are indicated with * and + .
Detailed decomposition
As we have seen, differences in the distribution of characteristics play a part in the wage gaps of our four broad groups. It is interesting to explore the contribution of characteristics across the groups to identify how wages might be made more equal even in the face of remaining productivity differences. However, for the present purposes we are more concerned to look at what characteristics matter when we have taken productivity differences out of consideration, since it gives a better understanding of how disabled people in work manage their disability through the types of work they participate in. As we have seen, characteristics cease to explain wage gaps for all the sub-populations who do not face productivity constraints, except for mentally disabled men. We therefore examine the detailed decomposition for mentally disabled men who do not face productivity constraints (group 4d) to ascertain the contribution of specific characteristics to their wage gaps. Table 5 summarizes the wage gaps and their explained and unexplained part at the mean and quantiles of the wage distribution for non-productivity restricted mentally disabled men. The explained part of the gap is decomposed into the contribution of the following groups of characteristics: occupation, education, age and job tenure, firm characteristics, part-time work, year and region. Firm characteristics include sector as well as firm size. We earlier noted that it is appropriate to employ the detailed results from the generalized Oaxaca when the explained components are similar to those for our double-robust counterfactual. For group 4d, the two explained components are very close at the mean, but at the quantiles the Oaxaca tends to overestimate the amount that can be explained. We should therefore be alert in what follows to the fact that the contribution of characteristics across the distribution, including at the top, may be overstated, while the unexplained residual gap might be underestimated. However, we should not reject the possibility that since such occupations are clearly comparatively low-paying, it may be that discriminatory decisions of employers segregate disabled people into lower paid occupations and thus contribute to the disability wage gap. 
Conclusions
In this paper we use the extensive data on disability and employment provided by the UK Labour Force Survey to study the wage gap for disabled men following the introduction of the Disability Discrimination Act (DDA). We refine our base definition of disability to adjust for the possibility that some disabled men might be less productive than non disabled men. By these means we can decompose the wage gaps into a part due to differences in characteristics, a part due to differences in productivity, and a residual unexplained part which can more confidently be attributed to discrimination.
We estimate wage gaps at the mean and at different quantiles of the wage distribution and find that most of the gap can be explained in terms of reduced productivity. We find little or no evidence of discrimination for physically disabled people, and little evidence that discrimination is associated with severity for those with physical health conditions; nor that the DDA is targeted in such a way that it does not cover those with long term health conditions at risk of wage discrimination. For long term physically ill, physically disabled, and long term mentally ill workers, effectively the whole of the unexplained part of the wage gap can be attributed to differences in productivity, and this is the case across the distribution of wages. For mentally disabled people, a wage gap persists among those who do not have reduced productivity, amounting to 16 percent at the mean and 26-28 percent at the 75 th and 90 th percentiles. This can in large part be accounted for by concentration in lower paying occupations. We can speculate that mentally disabled people might self-select into (lower paying) occupations that most suit their health conditions and where they do not suffer a decrease in productivity. In addition, there is a substantial unexplained component which can be attributed to discrimination for this group, and which is strongest at the top of the wage distribution: it is only 2.3 percent at the mean, but rises to a substantial 11.3 and 6.8 percent at the 75 th and 90 th percentiles. The stigmatization associated with mental health conditions seems to be expressed in wage gaps for those in high paid jobs, where they are perhaps more visible, even if they are apparently performing on a par with their non-disabled colleagues. There would appear to be greater tolerance of people with mental health problems, such that they are not discriminated against in terms of wages, in less well paid jobs.
There are major wage gaps attributable to relatively disadvantaging work-related characteristics as well as to productivity differences and addressing the education and occupational sorting of disabled people remains a challenge. Moreover, for the most stigmatized group, mentally disabled people, wage discrimination remains a live issue. However, overall, the policy challenges remain much greater in relation to achieving the participation of disabled people in employment than to ensuring their equal wages once they overcome those obstacles to work.
Appendix: Selection into work
If we aim to estimate a wage equation which is valid for the whole population of individuals working and not working, then we need to take account of the selection into work, as selection into work is likely to be correlated with potential earnings. This is usually done by considering Heckman-type estimation methods which, under some assumptions, produce estimates of the wage regression coefficients which are consistent for the whole population. See Heckman (1979), Heckman (1990) , Vella (1998) and Heckman and Navarro-Lozano (2004) for more details.
In wage decomposition analysis the wage equation is estimated separately for two groups of populations, say group 1 (disabled people) and group 0 (non-disabled people). Coefficients corrected for the selection into work can be used to predict the average earnings for the two groups as if everybody were at work. This requires estimating the average of each explanatory variable separately for the two populations using both workers and non-workers. The average earnings for group 0 (1) is then computed by summing the products of each estimated coefficient by the corresponding average explanatory variable. The difference between such average earnings computed for population 1 and 0 measures the wage gap which would be observed if everybody were at work, and can be decomposed in the part explained by differences in characteristics and in the residual unexplained gap.
This way to correct the decomposition analysis for the selection into work presents three main issues. First, Heckman-type correction estimation requires the use of instrumental variables that are important to explain the probability of working but irrelevant to explain wage. 7 Second, some of the explanatory variables used in the wage equations are observable only for people at work, which makes it impossible to predict earnings for non workers. Third, it would seem pointless to compute a potential wage gap for the whole population including individuals who never worked and will never enter the labour market because of health or other reasons.
Therefore we consider a decomposition of the wage gap corrected for sample selection but only for people active in the labour market. 8 We drop people who have never worked so that we can use the occupation in the last job as explanatory variable in place of current occupation to better predict the wage of people not in work. Nonetheless, we are still compelled to estimate the wage equations without dummies for part-time, public sector and firm size because these are not observable for non-workers. Wage gaps that are statistically significant at the 5% and 10% level are indicated with * and + . Table 6 reports the mean wage gap predicted for people active in the labour market by different disability groups and its decomposition results. As for the wage gap observed for workers (see Table 3 ), the wage gap for economically active people reduces for people with disabilities that are less productivity limiting (moving from category a to c) 9 , with the exception of mental disability; and it tends to shrink once we control for differences in characteristics, except for physical disability. The unexplained gap for economically active people is in general larger than that observed for workers, especially for mentally disabled and long term ill men. This indicates that there may potentially be greater discrimination issue once we take account of selection into work.
These decomposition results inform us about the potential gap we would observe if everybody active were working, but does not inform us about the actual observed wage gap for people at work. To decompose the observed wage gap for workers, we have to explicitly consider in the decomposition analysis the Heckman-type correction terms (such as the inverse Mill's ratio or other more generalized correction terms). However, these terms and their coefficients do not have a clear economic meaning. This makes it difficult to separate the differences between populations in the correction terms and their coefficients in the part to be attributed to different characteristics and in the residual part to be attributed to discrimination. Neuman and Oaxaca (2004) show there are at least four different ways to decompose gaps in the presence of selection issues and all of them are arbitrary and do not necessarily produce the same results.
Our opinion is that Heckman correction terms are useful to produce wage regression coefficients to apply to the whole population (or at least the active population) to decompose the potential wage gap as if everybody were working. If, however, the aim is to decompose the observed wage gap, correction terms are difficult to interpret. We believe it is preferable to try to understand whether the actual observed differences in wage of people working reduce after controlling for characteristics.
